Prevention of cisplatin-induced toxicity by selected dithiocarbamates.
Cisplatin (CDDP) is a widely used antineoplastic agent, the administration of which is associated with dose-related toxicities. Currently, ototoxicity is the dose-limiting toxicity of cisplatin and difficult to prevent. The purpose of this study was to determine the ability of two substituted dithiocarbamates, diethyldithiocarbamate (DDTC) and N-methyl-D-glucaminedithiocarbamate (NMGDTC) to abrogate cisplatin-induced toxicity in young female Hartley albino guinea pigs. The animals were divided into saline controls, CDDP only, NMGDTC only, and CDDP-DDTC or CDDP-NMGDTC combinations with DDTC or NMGDTC given 30 minutes before or 30 minutes after CDDP. Auditory brainstem responses (ABR) were recorded periodically in sound-attenuated rooms to assess hearing thresholds. Representative cochleas were harvested at autopsy, processed, and examined by scanning electron microscopy (SEM). The NMGDTC produced marked reduction of CDDP-induced ototoxicity and weight loss. No significant ABR shift was found regardless of the order of CDDP and NMGDTC administration, but the derivative was more effective in preventing anorexia and weight loss when given prior to CDDP. Specifically, groups of guinea pigs given NMGDTC prior to CDDP showed the only weight gain among the treatment groups. Diethyldithiocarbamate, the other dithiocarbamate evaluated in this study, did not provide protection from cisplatin ototoxicity regardless of the order of administration. A CDDP-induced weight loss was reduced when DDTC was administered prior to CDDP. In summary, NMGDTC given prior to CDDP offers remarkable protection against cisplatin-induced ototoxicity and weight loss. It may help eliminate dose-limiting cisplatin-induced toxicity and allow the use of cisplatin at higher doses in cancer chemotherapy.